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PEOVISIONAL SPERfFipATIQN. 

Processes for the TrQatmenj; of Plaiit Mateyials in th? Prgparafcion 

of Fibres. ' 



We, TuE Abbey Syvdicatb Liscitbd, a 
Biitish pbmpilny, of II, " Waterloo Place, 
Jiondpp, SAV^. i, and Dinska'w Kattonji 
ViNji, ij.Sc, J.I.C, of 64, Arden'Koacl, 
5 Bu'ciUlields, Biiniiiigbain, Brifeisli subject, 
do liereby declare the nature of tliis 
inveQtion to be as follo^vs: — 

Tliis mventipu comprises a new or ini- 
prqyed process for separating the indi- 

10 yiduEii compoiieut; fibres of fibrous plant 
tissues and like jmaterials, and" also for "tlie 
prqducfcion flirictly froni plant tissues of 
libres suitable for spinning and for other 
purposes. . " ' 

15 The fibres in the tissues of plants, such 
as for example flax, hemp, sisel,' ramie 
and bamboo, ».u'e cemented together 'bv 
pectinous, gmnrny :md like substances. 
■ Ordinjii-i|y, fhe fibres of flax und sirm- 

20 lav plants may be Iqosqued and separated 
by a ieri^entation procegs technically 
kuowi) as retting; whiqh i-esufts in the 
conyet*sion of insoluble pectinous binding 
boijieis into soluble pectiii and its djk'iya- 

25 tives which can be removed from the 
fibres by pressing and washing. 

The retting process is open to ol^jection 
on account of its being extrepely lengthy 
to cax-i-y out, a pei-iod of treatment up to 

30 ten days being generally nec.esBUi-y. The 
process requires careful control and is 
particularly subject to the deleterious 
elfect of adyerse weather conditions. 
^ . Again a full yield is ' never obtained 

35 because of the eonsiderable loss incuiTed 
\Xi t]ie scufcjbing operations, 'tile yield is 
never more Mian 5|)% of the fibre content 
of the raw material. In order to over- 
eonie these disadvantages cliemical retting 

40 or resolving processes have been proposed, 
making use of such vaiied reagents as 
acids, benzine, cai'bon tetrachloride or ethyl 
trichloride. Cliemical processes on these 
lines have not, howeyer, hithei-to met with 

45 any marked degree of success. 

The object of the present invention is an 
impi-oved process for the treatment of the 
fibrous tissues, whereby tJie fibres are 
seprti:ated fi'om one another expeditiously, 

50 luul the- envelpping pectinous apd like 
bindiag bodies are • ^•onve^ted into a 
soluble and /or easily removable condition 
after a short time of treatment. 
[Pnoe If'-] 



Tlae iiTiproved process essentially con- 
sists in submitting the raw fibrous 55 
materials to the action i?f a chemical re- 
agent, capable ' of . undergoing ionic 
exchange with the insoluble pectinous 
cornplexes and gums, constituting the 
binding medium. CompQunds of the gO-. 
alkali uietals or'of ammonium capable of 
undergoing Ionization ii\ aqueous solution 
can be employed in this process, and it is 
preferable to make use oi iieutiral salts of 
the afoi-ementipned bases* such as the tai- 65 
trates, oxalates, citrates, sulphates and 
phosphates. . ' 

^ot only does the use of the neutral 
sajt.^ le^d to no deterioration of 'the 
fibres even when the process is carried but 70- 
at conipar^iveiy high pressures, but it 
will be observed that the anions of these 
compounds form sparingly soluble com- 
binations with the olkahne earth metals 
j^-itli which tlie pectinous substances are 75 
associated, thus rendering more certain 
jihe efficiency of the ioniq exchange In . 
accordance with the accepted physico- 
chemical theory of maa^-actipn. 

The depectinizing process in accord- 80- 
ance with the present invention also serves 
as tlje basis of a new or ipaproyei process 
of treating ramie and lie fibrous plant 
.tissues' for the production of fibres suit- 
able for spinning^ ' ' gs. 

Although fainie is one of the strongest 
and "finest of ;iatural fibres known » ii'tas 
hitliertb not been possible to prepjire the 
fibre economically owhig to the difl&culties 
met with m its "isolation. Eamie gi'ass 90 
contains an excessive amount of pectic 
substapces and guras which are very diffi- 
cult to remove Tjy the ordinary retting 
processes, without deteriorating "the 
qiiah'ty of the fibre. 95 

Fuithei', in order to carry out the ret- 
tmg or mechanical pracesses, it is desir- 
able that the girass should be treated in 
a comparatively fresh coadil^o^i, as the 
pectic and gummy substances biiiding the 100 
fibres harden as the gras5e:s dvv, and'ofEer 
greater difficulty to separation." Also the 
ribbons of • grass have to be sepWted 
mechanically fi'bm the stalk nnd pre- 
pared for retthag or mechanical process 105 
prior to the isolation of the fibres neces- 
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sitatiug a considerable amount of labour. 

■ A-min there is cousiderable wastage in- 
volved ill tlie separation of the fibre by 
existing methods which may amount to 

5 as much as oO% of the theoretical fibre 
content. 

A further object of the present inven- 
tion therefore is to avoid the above diffi- 
culties and to pi-oduce a libre of superior 

10 spinning quality dii-ectly from the raime 
or like tissues, efEecting considerable . 
economies in labour and time, aiid obtain- 
ing u greatly improved yield of fibre. 
After a preliminai-y depectinizing of 

15 tlie tissue by means of a reagent capable 
of undergoing ionic exchange with the m- 
solubie pectinous complexes and gums 
which are rendered soluble and rapidly 
removed thereby the tissue is heated with 

20 a suitable alkaline solution under pres- 
sures much higher than hitherto em- 
ployed in allcali treatments, namely about 
ten atmospheres, for a short time, 
for example, twenty to sixty minutes, or 

"'25 the heating may be carried out at tem- 
peratures corresponding to such high 
press ui'es. 

Tliis additional step is rendered neces- 
sax-y in the cases of rcunie and allied fibres 
30 owing to the presence of substances such 
us fats, waxes, cutaneous substances and 
resins impregnating oi' -idberina to the 
fibres. ... 
The ramie tissuA also •ontains colouring 
35 matter— notably chlorophyl— which per- 
sists even after the above alkah treat- 
ment, so that we prefer to bleach the 
fibres in any suitable and known manner 
subsequent to that treatment. The pre- 
40 vious processes for depectinizing, and 
purification under high |jressm-e with 
alkali, facilitate bleaching processes, and 
give a product which does not require any 
mechanical separation, as the ultimate 
45 fibres are directly obtained. We may in 
some ch'cuinstances repeat the alkaline 
treatment of the fibres after bleachm*? 
but in this case the duration of ti*eatment 
mav be shorter. 
50 \Ve are aware that it has been known 
to employ an alkaline reagent in the 
treatment of fibres; but if such is em- 
ployed before depectmising, the result is 
to produce daa-k coloured substances and 
impurities which are absorbed by the 
fibres or ai-e deposited between them. Such 
impurities militate against bleadiing as 
they foim insoluble substanjces necessitat- 
ing a more severe bleaching treatment, 
•60 and giving: a poor appearance to the 
bleached fibre. 

The process as outlined for the treat- 
ment of ramie requires a slight modifica- 
tion when applied to the treatment of 
65 bamboo with a view to its utilisation for 



the production- of: useful" fibres, cnpable o£ 
being spun and employed for ropes, sack- 
ing, and a number of other pui*poses. 

vVe have found tliat bamboo is not 
amenable to treatment by the full process, 70 
as its fibres are rendered brittle and sliort 
if subjected t-o the full alkaline treatment. 
But if the tissues ai-e depeclinized and 
then submitted to iilkali treatment, e.g., n\ 
an autoclave until the pressure rises to i5 
fi-oni seven to ten atmospheres at which it 
may remain under treatment for a very 
short time, the individual fibres are found 
to be separated one from the other quite • 
satisfactorily, and at the same time, owing «0 
to the lignified tissue coimecting the ulti- 
mate fibres being unaffocied, the leiigtli 
of the main fibres is unchanged bv the 
treatment and any tendency to brittle- 
ness is overcome!' The following are 85 
examples of the way in which the inven- 
tion may be applied in practice, giving 
typical working conditions of tempera- 
ture, pressure and tune of treatment. 

A preluoainoi'V example gives details of SO 
the application of tlie invention to flax 
straw. Unretted flax straw is heated 
with a suitable quantity of 0. 1 to O.o v^r 
cent, of ammouium sulphate solution under 
a pressure of I to '2 atmospheres or at tL-m- 05 
peratui-es corresponding to these pressures 
for a period of fi'om 60 down to 20 
minutes. During this time the insoluble 
pectose which binds the fibre together is 
converted to soluble pectin without the 100 
fibre being deleteriously affected, and 
upon the completion of this operation 
pressure is applied thc^ fibre or straw 
to express and i*emove the adherin*? slimy 
matter, and subsequently the fibre or 105 
sti-aw is washed in water and di'ied, the 
fiax being then obtained from the straw 
in the ordinary manner, such as by scutch- 
ing, hackling and combing. , 

In this wav a very considerable saving liu 
in time is effected,* leading to a conse- 
quential diminution in the cost of pro- 
ducing the flax. , , • 

Tlie reagent is. preferably employed for 
treating several batches of raw material 115 
and can be used until its colom- becomes 
too dai-k, and staining of the fibre occuis. 
Natural acids derived fiom the materials 
are liberated dunng treatment and are 
found to hare a favourable effect on the 120 
qualitv of fibre produced. 

After becoming valueless for furtlier 
use in the process the waste liquors con- 
sisting in the above example of dilute s« On- 
tions of ammonium sulphate nre avnilnble 125 
for manuring purposes. 

As a working exinnple of the p)-ocess 
as apphed to ti-eatment of ramie and like 
gi-a.sses, the following is typiciil. 
The unretted straw or brasses may be 130 
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leauod with a suitable volume of {),] to 
O.a per ceut. mrnyionium sulijhate soii.i- 
tiou at a pressure of 1 to 2 abmoj>]>heres or 
^ at _ a- coresponcLixig temperature for a 
o period of time, of h-om between sixty and 
twenty mmutes. This treatment of the 
ramie results in liie i^onversion of the in- 
solifble ])ectose substMiices into soJubie 

10 AVheii this coiiv;irsion of tlje pcctose 
substances mto the soluble peutiu has 
been effected the fibrous mass is removed 
and pressed to eliminate the slimy matter 
udlmrmg to the fibres. The uliworked 
15 fabves are placed in ,m autoclave and 
heated with a solution of eaustic 
soda at a pressure of 10. atmo- 
spheres or thereabouts for a period of 
. between twenty and dxty minutes. At 
■^U the expn-atiou of the requhed time the 
fibres are removed from the autoclave 
and washed and dried, the resultant pro- 
duct being found to have a lustrous, silkv 
appearance and texture, the appearance 
Jo being comparable to that of the lustrous 
ceUuioae products known to commerce as 
artifieial silk - but ia addition the 
material prepared in accordance with this 
anvenfaon is of a much gi-eater tensile 
30 strength than the filaments of the pro- 
ducts known as " artificial silk 
J^urtheiTOore, the lustrous material can be 
produced at a relatively low cost com- 
pared with ordinai7 iirtificial silk smce 
^0 abundant and cJaeap supplies of ramie are 
available and the plant can be extensively 
cultivated, ^ 
In view of the superiority of ramie 
fibre to cotton, and the very much lai-ger 
•40 yield of the fibre per acre, it may be 
economically possible to replace much of 
the cotton at present used with ramie 
ti*eated as above set forth. 
.A.^ ^n^^ folloTv-iog example gives working 
Cnboo'^'^^ ^ ^PP^^®*^ *° 

The bamboo for pui-pose of depectiniziuff 
is first cut to convenient length and thick- 
ness, and heated, as set forth in our said 
•50 earher application, preferably with veiv 
dJlute solutions of neutral salts of the 
alkah metals or ammonium. 0.1 to 0 5<y 
ammonium sulphate may conveniently be 
employed at a pressure of fz-om 1 to 2 
00 atmospheres or at temperatures con-espond- 
ing to these pressures for a period of time 
between sixty and twenty minutes. This 
treatnient separates the individual fibres 
-^li <»der to render these fibres pliable and 
-60 suited for spinning, the fats, waxes, 
cutaneous substances ind resins contained 
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therein are removed or destroyed by he-it- 
iug with alkaline solution, convenientiv 
caustic .soda solution, iu nn nutu- 
clave until the pressure rises to from 65 
semi to ti^n atniosp]iere.s. When tiie 
pressure Ims i-ciiclied this puiut it is 
lowered agani to normal, :uid the process 
3S cumplete. The maximuiii pressure 
must noi be J.iaitituiu.d for uiiv coiisidei- TO 
able period, and hi a large scale practice 
wherem. say a to.) of material is treated 
:it a tune, the period of treatment can bo 
extended to us. mucii as fifteen minutes 
or more. This special treatment with 75 
ailcah has been fouud Jiecessary on 
accounb^ uf the fact that prolonged ti-eat- 
ment with this reagent destroys the li-nl 
fied connecting tissues between the ulti- 
mate fibres, so that the main fibres are 80- 
readilv broken and are verv brittle. 

A sliortened treatment, as outlined, pre- 
serves this connecting tissue at the same 
time quite satisfactorily destroying the 
undesji-able siliceous matter Mhicii encases So- 
the nbves. 

Iu its gi:cater length and strength lies 
a large propoi-tion of the superiority of 
the bamboo fibre over those such as hemp 
jute and the like previously used for rope 90 
and sack manufacture. ^ 

We have found that the outer laver or 
Sinn of the bamboo cane is not susceptible 
to the above treatment owing to its consti- - 
tution bemg entirely different from that 95 • 
of the enclosed fibrous material. Wlien 
the mass has, however, undergone the 
alkah treatment and whilst it is still 
moist, this husk or skin is softened and 
m(y be readily detached from the fibre 100 - 
and removed. 

If the mass is allowed to div before 
thw removal, the husk is hardened and 
cUfliculty IS experienced owing to the 
Sft^it ^^"""^^ adjacent fibres are 105 

Owing to the colour of the bamboo 
fibre and the uses to which it is likelv to 
be subjected there is little necessity for 
any bleaching process subsequent to' the 110- 
alkali ti-eatment. If desired, however, the 
hbre may be bleached in known manner 
SeSffng ' """^ occasion mechanical 

Dated this 1st day of April, 1927. 

For the Applicants, 
GEOBGE BAEKEK & BRETTELL 

Chai-tered Patent Agents, 
/5 & 77, Colmore Bow, Birmingham. 
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We The Abbev Syndicate Limited, a 
Britisii company, of 11, Waterloo Place, 
London. S-W. i, and Uixshaw IUttokji 
\-ANJi, British subject, of 64, Arden Eoad, 

dedai-e the nature ot '.Ins invention ana 
in uimt manner the same is to be pei- 
f armed, to be particularly described and 
ascertained in and by the foUowing state- 

10 "ment: — . _ _ 

This invention comprises a new ur im- 
proved process for eeparating the mcli- 
vidual component fibi'es of fibrous plant 
tissues and like materials, and also for the 

15 production dii'ectly from Pl^^^Vf '^thP^ 
kbves suitable for spmmng tmd for otliei 

^'tU? fibres iu the tissues of plants, such 
as for example flax, hemp sisel ramie 
20 and bamboo, are cem.nit«d together by 
pccthious, gummy and ^^^^^^ substances 
^ Ordinaril?. the fibi'cs of flax and simi- 
'lur pUuits inav be loosened and separated 
bv a fermentation process teciinically 
25 kiiOAvn as retting, which ffsnlts in the 
conversion of insoluble pectinous bmding 
bodies into soluble pectin and its denva- 
tives ^hicli can be removed from the 
fibres bv pressing and washing. , 
SO Tlie *retting process is op.en to oh^eL^ioi 
on account of its being extin?mely iengthj 
to caiTv out, a period of treatment up to 
ten duvs being generally pecessary. l\\e 
process requires careful conti-ol ^md is 
35 particularly -subject to th.e deleterious 
eftect of adverse weathei- conditions. 
Aaain a full yield :s ijever obtamed 
because of the consid-cJi-able loss mcuned 
in tlie scutching operations The yield is 
40 never more than 50% of tlie fibre content, 
of the raw material. In order to over- 
come these disadvantages chemical retting 
or resohdng processes have proposed, 
malcing use of such ' varied reagents as 
45 benzine, carbon tetracliloride or ethyl 
trichloride, alkaline substances, acids and 
salts pf various kinds such, as borax, 
acetate of soda, ammonium chloride and 
soap, basic salts of polyatomic acids, mix- 
50 tures of sodium sult^hute and sodium bi- 
carbonate, alkali and alkaline earth sul- 
phides A^-ith or without alum, and other 
compounds. Chemical processes on these 
lines have not however hitherto inet v.iUi 
55 anv marked degi-ee of success. Tlie pro- 
posed salts have been used at concentra- 
tions of from 2% upwards, so that even 



when a pressure of 30 to 55 pounds per 
square mch has been employed as in con- 
iunctiou with sodium carbonate and other OU 
substances such as soap, at large concen- 
trations or when the hbres have been 
treated with allcahne solutions at fiom 
6—10 atmospheres pressure after a pve- 
liminarv acid treatment, an efficient loiuc bo 
t-xchanie with the insoluble 
bodies us in the process covered bj t e 
present invention and as described m tlie 
sequel is precluded. ^. • „ 

The object of the present invention is an *0- 
improved process for the treatment of the 
fibi'ous tissues, whei-by ^he hbi.;es are 
separated from one another expeditiously, 
and the enveloping pectmous and like 
binding bodies are converted into a 
<;olubie and/or easily, removable qonditioa 
after a short time of treatment. 

The unproved process essentially con- 
sists in heating the ww fibrous nintenu Is 
.wnth an aqueous sdutjon of a neutral salt SO 
of one of the* alkali metals or of 
■ammonium, the concentration of the solu- 
tion being from Q-1 to 0.5 pei- cent. At 
tins concentration the ionization ot tlie 
reammt is very high so that it is capable So- 
of ^lndergoing ionic exchange, with ttie 
msohible pectinous complexes Ji^^i S""^'^ 
constituting the binding medium to fullest 

^'^iris^" preferable to make use of those 90 
salts of the aforementioned bases whose 
anions are capable of precipitating from 
solution the' alkahne earth metals \ath 
T^-liich the pectinous substances are associ- 
ated, suitable salts 'being the tarti-ates, ^5 
oxalates, citrates, sulphates and phos- 
phates. This renders more eertam the 
efficiencv of the ionic exchange in accord- 
ance with the accepted physico-chemica 
theorv of mass-action. Tlie use of neutral 100 
salts leads to no detsrioration of the hhres 
even when tlie process" is can ied out at 
comparatively high pressures. 
' The depectinizing process m accord- 
ance with' the present invention also serves mo 
as "the basis of a new or improved process 
of h'cating ramie and like fibrous plant 
tissues ' for the production of fibres suit- 
able for spinning. 

Although ramie is one the strongest llO 
and finest of natural fibres Icnow-n, it has 
hitherto not been possible to prepai-e the 
fibre economicallv owinpr to the difficulties 
met with in its isolation. Ramie grass 
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contains an excessive amount of pectic 
substances and guma which are very diffi- 
cult to reuiove by the ordinary retting 
processes, without deteriorating the 
5 quality of the fibre. 

Further, in order to oaiTj^ out the ret- 
ting 01' medianical processes, it is desir- 
ttbb tluit tlie grass should be treated in 
a cornpaiiitively fresh condition, as the 

10 pectic and gummy substances binding the 
iibres harden as the grasses dry, and offer 
gi-eater dithciilty to separation. Also the 
ribbons of grass have to be sepiurated 
niychanicaily from the Ptaik and p^e- 

1*5 pared for retting or mechanical process 
prior to tlie isoliitiou of the fibres neces- 
sitating a considerable amount of labaui'. 
Again there is considerable w*astage in- 
volved in the separation of the fibre bv 

20 existing methods wiiich may amount vo 
as rnucli as 50% of the theoreticiU fibre 
content. 

A farther object of the present unen- 
tion therefore is to avoid the above 

25 culties and to produce a fibre of superior 
spinning quality directly from the ramie 
or like tissues, effecting oonsidorable 
economies in labour and time and obtain- 
ing a gi'catly inripx-oved yield of fibre. 

30 Aiter a prfeliminnry depectinizing of 
tile tissue by means of a reagent capable 
of undcrgouig iom'c exchange with the in- 
soluble pectinous complexes and gums 
which are rendered soluble and rapidly 

85 removed thereby the tissue is heated with 
a suitable alkaline solution under pres- 
sures much higher than hitherto em- 
ployed in alkali treatments, namely about 
six to ten atmosjjheres, for a short time, 

40 for example, twenty to sixty minutes, or 
the heating may be carried out at tem- 
ptvatiu-es corresponding to such high 
pressures. 

This additional step is rendered neces- 
45 sai-v in the cases of ramie and allied fibres 
owing to the presence of substances such 
as fats, waxes, cutaneous' substances and 
reshis impregnating or adhering to the 
iibres. 

50 The ramie tissue also contains colouring 
niatter — ^notably cliloropliyl — ^which per- 
sists even after the above alkali treat- 
ment, so that we prefer to bleach the 
fibres in any suitable and knovm manner 

-55 subsequent to tliat treatment/ The pre- 
vious processes for depectinizing, and 
purification under high pressure witli 
alkali, facilitate bleaching processes, and 
give a product which does not require any 

CO mechanical separation, as the ultimate 
fibres are directly obtained. We may in 
such circumstances repeat the allcaline 
treatment of the fibres after bleaching, 
but in this case t)ie duration of treatment 

65 may be sljorter. 



We ai'e aware that it has been knoxra 
to employ an alkaline reagent in the 
treatment of fibres; but if such is em- 
ployed before depectini;5ing, the result is 
to produce dark coloured substances and 70 
hnpurities which are absorbed by the 
fibres or are deposited between them. Such 
impurities militate against bleaching- as 
they form insoluble substances necessitat- 
ing a move severe bleaching treatment, 75 
and giving a poor appearance to the 
bleached fibre. 

The process as outlined for the treat- 
ment of ramie requires a sHght modifica- 
tion when applied to the treatment jf 8D 
bamboo with a view to its utilisation for 
the production of useful fibres, capable of 
being spun and employed for ropes, sack- 
ing, and a number of othei- purposes. 

We liave found that bamboo is not 85 
amenable to treatment by the full process, 
as its fibres are rendered brittle and sliort 
if subjected to the full alkaHne treatment. 
But if the tissues are depectinized and 
then submitted to alkali treatment, e.g., in 90 
an autoclave until the pressure rises to 
h'om seven to ten atmospheres at which it 
may remain under ti-euttrisut for a very 
short time, the individual fibres are found 
to be separated one from the other quite 95 
satisfactorily, and at the same time, owing 
to the lignified tissue connecting the ulti- 
mate fibres being uiuiffecied, ihe length 
of the main fibre is unchanged by the 
treatment and any tendency to brittle- lOO 
ness is overcome. The following arc: 
examples of the way in which the inven- 
tion may be applied in i>i^ictice, giving 
typical working conditions of tempera- 
ture, pressure and time of treatment. 105 

A preUminary example gives details of 
the application of the invention to flax 
straw. Unretted fiax straw is heated 
with a suitable quantity of 0.1 to. 0.5 per ■ 
cent, of ammoniLim sulph-ite solution under 110 
a pressure of 1 to 2 atmospher.-ts or at tem- 
peratures corresponding to these pressures 
for a period of fi'onr 60 down to 20 
minutes. During this time the insoluble 
pectose which binds the fibre together is 1 15 
convei-ted to soluble pectin without the 
fibre being dclcteriously affected, and 
upon the completion of this operation 
pressure is applied to the fibre or straw 
to e.\*press and remove the adhering slimv 120 
matter, and subsequently the fibre or 
sti*aw is \>'ashed in water and dried, the 
flax being then obtained from the straw 
in the ordinary maune.r, such as by scutch- 
m*?, hackling and combing. ' 125 

In this way a very considerable saving 
in time is effected, leading to a conse- 
quential diminution in the' cost of pro- 
ducing the flax. 

The reagent is preferably employ erl for 130 
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treating sciveral bateltes of raw material 
and can be iisud untii n^s colour becomes 
too dark, and staining of tlie fibre oceurfs. 
Natural acids derived from the materials 
-5 are liberated during treatment and are 
found to have a favouiMble eftect on the 
qualifcv of fibre inoduced. 

After becoming valueless • for further 
use in the process the waste liquore con- 
10 sisting in the above examijle of dilut-e solu- 
tions of amrnoniiuri sulphate are available 
for manuring pini>oses. 

A.S a working example of the process 
as applied to tre:itinent of ramie and like 
15 gi-assesi the following is typical. 

The unvetted straw or gi-iisses may be 
heated uith a suitable volume of 0.1 to 
0.3 per cent, ammonium sulphate solu- 
tion at a pressure of 1 to 2 atmospheres or 
^0 at a corresponding temperature lor a 
period of time of from between sixty and 
twenty niiuutes. This ti-eatment of the 
ramie" results in the conversion of the in- 
soluble pectose substances into soluble 
■So pectin. 

When this conversion of the pectose 
substances into tlie soluble pectin has 
been effected the fibrous mass is removed 
and pressed to eliminate tlie slimy matter 
30 adliering to the fibres. Tlie uuworked 
fibres ai-e placed in an autoclave and 
heated with a solution of 2 — i% caustic 
aodrt at a pressure of from 6 to 10 atmo- 
splieres or tbereabonts for a period of 
■ijo between twenty and sixty luinntes. At 
the expiration of tlie • required time the 
fibres are reinovad from the autoclave 
and washed and dried, the resultant pi-o- 
duct being fotmd to have a lustrous, silky 
^40 appearance and texture, the appearance 
being comparable to that of the lustrous 
cellulose products known to commerce as 
mtificial silk *' but in addition, the 
material lirepared in accordance with this 
■ 40 invention is of a much gi'eater tensile 
strength than the iilaments of the pi^- 
duets known as ** artificial silk ". 
Furthermore, the h'.strous material can be 
in-oduced at a relatively low cost com- 
^-^0 pared with ordinary. -trtificial silli since 
abundant and cheap supplies of ramie are 
available and the plant can be extensively 
cultivated. 

In view of the superio^ty of ramie 
* Oi) fibre to cotton, and the very much lai-ger 
vield of the fibre per acre, it may be 
economically possible to replace much of 
the cotton at i)resent used with ramie 
treated as above set forth, 
^•60 Tlie following exami)le gives working 
particulars of the process as applied to 
bamboo. 

The bfimboo for puri)ose of depectipizing 
is hrst cut to convenient length and thick- 
- 'Go uess, ami lieated previously set 



forth, preferably . with .very dilute 
eolations of neutral . • salts of the 
alkali metals or ammonium. 0.1 to lJ.o% 
ammonium sulphate nifiy conveniently be 
employed at a pressure of from 1 to 2 (0 
atmospheres or at teinp^raturt»s correspond- 
ing to these pressur-?:^ for a period of tiniL' 
between sixty iuid twenty minutes. This 
treatment separates the individual libref^. 
In. order to render the:ie iibres pliable and 7o 
suited for spimiing, the fats, wnxes, 
cutaneous substances, and i-csins contaiued 
therein are removed or destroyed by beat- 
ing with alkaline solution, convenieutly 
'2 — 1% caustic soda solution, in an juito- SO 
clave until the pres.^ure )'ises ^to fi'om 
seven to ten atmospheres. When the 
pressure hns reached this point, it is 
lowered again to noniial, md tlie proce^^s 
is comi>lcte. Tlie msiximura pressure 85 
must not be maintun.Ml +'or any consider- 
able period, and in large scale practice 
wherein, sav a ton of material is treated 
at a time, the pei-iod of ti-entnient can be 
extended to as imuAi us fifteen minutes 90 
or more. This special treatment with 
aUcali has boen foiuid necessary on 
•account of the- fact ihat prolonged treat- 
ment with this reagent destroys the ligiii- 
fied connecting tissues between the ulti- 95 
mate iibres, so that the main fibres are 
retidilv broken and are very brittle. 

X shortened treatment, as outlined, pn- 
serves this connecting tissue at the same 
time quite satisfactorily destroying the 100 
undesirable siliceous matter which encases 
the fibres. 

In its gi-eater length and strength hcs 
a large proportion of the superionty of 
the bamboo fibre over those such as hemp, lOo 
jute and the like previously used for rope 
and sack manufacture. 

We have found that the outer layer or 
skhi of the bamboo cane is not susceptible 
to tlie above treatment owing to its consti- 110 
tution being entirely different from that 
of the enclosed fibrous material. When 
the mass has, however, undergone the 
alkali treatment and whilst it is still 
moist, this hu.sk or skin is softened and 115 
may be readily detached from the fibre 
and removed. 

If the mass is allowed to dry before 
this removal, the husk is hardened and 
difficulty is experienced owing to the 120 
tenauitv with which adjacent fibres are 
held to it. . , . , 

Owing to the colour of he bamboo 
fibre and the uses to which it :s likely to 
be subjected there is little necessity for 13o 
anv bleaching process subsequent to the 
alCali treatment. If desired, however, the 
fibre mav be bleached in known manner 
although" this may occasion mechanical 
weakening. 
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Having now particularly described and 
ascertained the nature of the said inven- 
tion and in what maimer tbe same is to 
be peiiormed, we declare that what we 
5 clajm is: — 

1. A naw ov improved process; for 
separating tlie iiidi\idvuxl component 
fibres of plant tissues, consisting in the 
Jieatnig of the raw material with a 0.1 to 

10 0.5 per cent, aqueous solution of a 
neutral salt of one of the allcali metals 
or of ammonium. 

2. A new or improved process for 
separating the component fibres of fibrous 

15 plant tissues, coiwistirj;^ in the heating of 
the. raw material with a 0.1 to O.o per 
cent, aqueous solution of a neutral salt 
of one- of the alkali metals, or of 
ammonium, the salt bein^ one whose 

20 anion is capable of precipitating fi-om 
solution a metal of the alliyiline earth 
group. 

3. A new or improved process, whereby 
unretted flax straw is heated with a suit- 

25 able quantity of 0.1 to 0.5 per cent, 
ammonium sulphate solution under a 
pressure of from 1 to 2 atmospheres or at 
a coiTesponding temperature for a period 
of from 60 down to 20 minutes, after the 
•30 completion of which operation pressure is 
applied to the mass to remove the slimy 
matter, and subsequently the fibre is 
washed, dried, and obtained fi'om the 
straw by a scutching or similar process in 

o5 the ordinary way. 

4. A new or improved process of fibre 
production from ramie and like fibrous 
plant tissues by acting upon the tissue 
with a 0.1 to 0.0 per cent, solution of a 

•40 neutral salt of one of the alkali metals or 
of ammonium so as to render soluble the 
insoluble pectinous complexes and gums 
constitutiiM^ the buiding material and s\ib- 
sequentiy heating the depectinized tissue 

45 with a suitable alkaline solution under 
high pressures, viz. fi-om six to ten atmo- 
spheres or at temperatures con^esponding 
to these pressures. 

^ i^Pi'o^ed process of fibre 

oO production from ramie, and like abr.ms 
pknt tissues by acting upon the tipsuo 
with solutions of nenti-al salts of the 
alkali metals or of ammonia of coQce.ntra- 
tions 0.1 to 0.5 per cent., and subse- 

'55 quently heating the depectinized tissue with 
a 2 — 1% solution of caustic soda at a 
pressure of from 6 to 10 atmospheres or 
thereabouts or at a coiTesponding tem- 
perattne. 

60 6. A new or improved process of fibre 
production from ramie and like fibrous 
plant tissues in which Ihe unretted sti-aw 
or gi-asses are heated with a suitable 
volume of 0.1 to 0.5 per cent, ammonium 

OO sulphate solution at a pressm-e of from 1 



to 2 atmospheres for a period of time of 
Irom between sixty and twenty minutes 
the fibrous mass is pressed to remove i.i.e • 
simiy matter adhering to the fibres, and 
the unworked fibres are heated with m 70 
2 — i% solution of caustic soda at a pres- 
sure of from 6 to 10 atmospheres or there- 
abouts f(n- u period of time between twentv 
and sixty minutes. 

7. A process as claimed in auv of 75 
OJajins j, 3 or b m which the fibres' are 
bleached after tlie alkali treatment to 
]:eniove the cliscolom-ation due to matters, 
such as cliloropliyl present in the tissue. 

1.1 i^^Pi^'"^''^^^^ lustrous fibre SO 

suitable tor spinning obtained by the pro- 
cesses claimed in any of Chiims 4, 5, 6 

^ 9. A new or improved urocess of treat- 
mg bamboo for the production of fibre in 85 
which the raw material is ti-eated with a 
0.1 to 0.5 per cent, solution of a neutral salt 
of one of the alkali metals or of ammonium ■ 
so as to render soluble the insoluble pec- 
tinous CMnplexes and gums binding 90 
together the individual fibres and subse- 
quently the depectinized fibres are heated 
with alkaline solution in a closed vessel 
until the pressure rises to fi-om seven zo 
ten atmospheres, and ba^-ing attained this 95 
magnitude is lowered ag.-iin to normal. 

iO A new or improved process of treat- 
mg bamboo for the production of fibre in 
winch the raw material is heated with a 
0.1 to 0.5 per cent, solution of a neutral 100 
salt of one of the alkali metals or of 
ammonium, as for example, a 0.1 to 0.5% 
solution of ammonium sulphate at a pres- 
sure of fi-om 1 to 2 atmospheres, or at 
coiTespondmg temperatiu'ss for a period of 105 
tnne between sixty and twenty minutes, 
and subsequently the depectinized fibres 
are heated with a caustic soda solu- 

tion m an autoclave until the pressure 
rises to from seven to ten atmospheres and 110 
hanng reached this point is lowered again 
to noiTnal. 

11. A process as claimed in either of 
Clauns 9 or 10 in which when the mass has 
undergone the alkali treatment, and whilst 115 
It is still moist, the husk or skin in its 
softened condition is detached fi-om the 
fibre and removed. 

12 The improved fibre as obtained fi-om 
bamboo by the process as claimed in anv 120 
of Claims 9. 10 or 11. 

r\}^' '^^^^ impi'oved processes for resolving 
fibrous plant tissues uito the component 
fibres, substantially as described. 

Dated this 20th day of Jfinuaiy, 1928. 

For the Applicants, 
BABKEB, BRETTELL & i:)UNCAN, 

Chartered Patent Agents, 
75 & 77, Colmore Row, Birmingham. 
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